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Table S1  Comparison of maximum adsorption capacities of different absorbents for fluoride in water.
	Adsorbents
	Qmax (mg/g)
	specific surface area (m2/g)
	Refs

	CeO2-Rods
	71.5
	160.2
	[1]

	CeO2-Octs
	28.3
	111.4
	[1]

	CeO2-Cubes
	7.0
	55.8
	[1]

	[bookmark: _Hlk193224055]CeO2 nanoparticles
	66.4
	65.8
	[2]

	Commercially available Al2O3
	5.7
	62
	[3]

	Bone char
	11.9
	104
	[4]


1. [bookmark: _Ref187264594][bookmark: _Hlk193224090]Kang, D.; Yu, X.; Ge, M. Morphology-dependent properties and adsorption performance of CeO2 for fluoride removal. Chemical Engineering Journal, 2017, 330, 36-43. 
2. Trinh T N, Dang P X, Duong L T, et al. Sol–gel synthesis of CeO2 nanoparticles using a gelatine template for effective adsorptive removal of arsenate and fluoride from water. ChemistrySelect, 2024, 9(45): e202404325. 
3. Kang D, Tong S, Yu X, et al. Template-free synthesis of 3D hierarchical amorphous aluminum oxide microspheres with broccoli-like structure and their application in fluoride removal. RSC Advances, 2015, 5(25): 19159-19165. 
4. Medellin-Castillo N A, Leyva-Ramos R, Ocampo-Perez R, et al. Adsorption of fluoride from water solution on bone char. Industrial & Engineering Chemistry Research, 2007, 46(26): 9205-9212. 
.
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[bookmark: _Hlk185880274]Fig. S1  Schematical illustration of synthesis process of flowerlike CeO2 microspheres.
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Fig. S2  (a) Nickel foam; (b) Prepared filters; (c, d, e) The folded filters showing its flexibility.
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[bookmark: _Hlk181004803]Fig. S3  (a, b) The test device for absorbtion of HF; and (c) method for the adsorption performance of the HF gas produced by lithium-ion battery during thermal runaway; (d) dimensional labeling of the box; (e, f) designed filter ports and filters.
[bookmark: _Hlk185880305]
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[bookmark: _Hlk160812934]Fig. S4  XRD patterns of the calcined products.
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[bookmark: _Hlk184220595]Fig. S5  Gas collection experiments: (a) gas collection bag; (b) battery starts to expand; (c) beginning of thermal runaway; (d) during thermal runaway; (e) end of thermal runaway; (f) completion of collection.
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Fig. S6  Temperature change of the gas during thermal runaway of lithium-ion battery
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[bookmark: _Hlk185929873]Fig. S7  (a) SEM image of the flowerlike CeO2 microspheres after one adsorption; (b-e) EDX mapping results; (f) SEM image of the flowerlike CeO2 microspheres after regeneration; (g-j) EDX mapping results.
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Table S2  EDX data of the CeO2 microspheres after one adsorption (Fig. S7).
	[bookmark: _Hlk185873417]
	Element
	wt%
	Atomic%

	After adsorption
	O K
	28.47
	75.76

	
	Ce L
	70.24
	21.34

	
	F K
	1.29
	2.89

	
	Totals
	100
	



    
Table S3  EDX data of the CeO2 microspheres after regeneration (Figure S7).
	
	Element
	wt%
	Atomic%

	After regeneration
	O K
	26.33
	75.79

	
	Ce L
	73.67
	24.21

	
	F K
	0
	0

	
	Totals
	100
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Fig. S8  HF gas detection concentration: (a) without nickel foam; (b) with four pieces of nickel foam.
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[bookmark: _Hlk192776033]Fig. S9  HF gas detection concentrations (repeated experiment): (a) without CeO2; (b) after first adsorption; (c) after second adsorption; (d) after third adsorption; (e) after fourth adsorption; (f) after fifth adsorption; (g) after sixth adsorption; (h) after seventh adsorption; (i) after eighth adsorption; (j) after ninth adsorption; (k) after tenth adsorption; and (l) Comparison of the highest instantaneous HF concentrations.
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[bookmark: _Hlk180750542][bookmark: _Ref187270358]Fig. S10  XPS spectra of the flowerlike CeO2 microspheres after ten adsorptions (a) Ce 3d; (b) F 1s. XPS spectra of the flowerlike CeO2 microspheres after regeneration (800 oC 60 min): (c) Ce 3d; (d) F 1s. XPS spectra of the flowerlike CeO2 microspheres after regeneration (800 oC 120 min): (e) Ce 3d; (f) F 1s.

Table S4  XPS results of the flowerlike CeO2 materials after ten adsorptions and regeneration
	CeO2
	Ce3+
	Ce4+
	F atomic

	After ten adsorptions
	24.35%
	75.65%
	9.55%

	After regeneration (800 oC 60 min)
	19.36%
	80.64%
	0.92%

	After regeneration (800 oC 120 min)
	17.06%
	82.94%
	0.25%





S8



Table S5  XPS results of the flowerlike CeO2 materials before and after fluoride adsorption.
	CeO2
	Ce3+
	Ce4+
	Ce-O
	F atomic

	Before adsorption
	17.01%
	82.99%
	59.02%
	0%

	After one adsorption
	20.58%
	79.42%
	52.63%
	3.36%
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